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(57) Abstract: Novel B-latcam compounds represented by the following general formula (I) or pharmaceutically acceptable salts
thereof which are useful as serum cholesterol-lowering agents: (I) wherein A;, A; and A4 represent each hydrogen, halogeno, Cy.s

alkoxy, -COOR,, a group represented by the following general formula (b): (b) (wherein R, represents hydrogen or Cy.
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group represented by the following general formula (a): (a) [wherein R, represents -CH,OH, -CH,0C(O)-R, or -COx-R;;
a R; represents -OH or -OC(O)-R; Ry represents ~(CH,)Rs(CHy)- (wherein k and 1 are oach 0 or an integer of 1 or above provided .

that k+! is an ifiteger not more than 10; and Rg represents a single bond, -CH'=CH¥,’;OC}i;,‘«.)
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carbonyl or -CH(OH)-); provided that at least one of Ay, A; and Ay is a group represented by the above formula (a); Az represents
Ci.s alkyl, Cy.s alkoxy, Cy.s alkenyl, C,. hydroxyalky! or C,.5 carbonylalkyl; and n, P» q and rare each an integer of 0, 1 or 2.
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¥ : R.Noyori et al.,J.Am.Chemn.Soc.,1987,109,5856)L CTIL& W '(
19—2) 2852, 68 (19—2) OKBREZBHBECETHRE.
FRRIET 2P XEKBELZERAERE TR TLEN (19-3)
9%, &YW (19—-3) kL, 66&H (12—1) tHeck K
i, EUETERALEMBRTHILTHEN (19—4) 27
B, XBEE®H (19-5) tRERMD (A XIE, T.Hayashi et a
1.,J.An.Chen.Soc.1984,106,158-163;A.5aiga et al.,Tetrahedron L
ett.2000,41,4629-4632;;C.Dai et al.J.Am.Chem.Soc.2001,123,271
9-2724) L. &Y (19—4) 283, LaWw (19—4) FRE
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1) 2z (21—2) 3%, &P (21—2) 2F%E
ZLUTHEY (21—4) ¥ad. LaW (21—2) Kbam (
21—3) »EAXRTHEY (21 —5) LT3, tah (21—
4) featn (21—3) REASETHAED (21—6) 83,
FnT, AW (21—6) LHH (12~ 1XE19-5) r&an
YTV IR THAY (21—-8) ELk#, 8—5241 (21
—10) 883, —H. &W (21 —5) BFRFBTLTLED (
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T e (21—9) -5 ¥ rTHILTHEW (21
—10) 283, cOL B EEEY (20—10) E—&R
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B B ) |

MTENARY B2 0BEIVAFO—-—NVETERACIOWTOD
EERRAEET S,

AVAFO—=WVEBAFGNLRAY LB EINLRY-ICBITIEE
1& T 15 F

NARYZ—%3ETOOEEIHT. 0. 5%IVARFO—)VEIE
A% (CE—2, HAZV7) 24HBAS5X k. IVAFO—-IVER
WERLHCBYERREAYE 1B 1ERHEOBELE, 5
WElOOg%tDO.imL@b&%D:?M@ﬂ(ﬂ%ﬁ)X&
FYEDIVHPOBEREEAWOBEERS Uk, REEEPH 20
BREgLI—FVERBRFTCESRBRL VZEOZ2TV., LEE25H
Uiz MBIV AFO—NVEIVAFB—VE-FX 70— (M
FHE) ERWCHELE. BRREANOMRE, BaVAFO—)
BEHCIAMFIVRAFO-VEEOLRALCN T Z2IMHEE (%)
CRUE. My H1~R12THAZOBRIAT W ELEABE DL
Tk, FREMGL L TEEESENRLE. TOBRERRIERT .
£13FOBMEE HEBCNTIELE (%) 2RTOT, BOK
BEHREQIVRFu—NVEFTEATH 3,
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#13

{8y | BBRELEY REBE | AF=2VRTa—
% |(mg/kg)| (H) ZELE (%)

2 3 7 -120

13 20 4 —28
15 20 4 -21
23 3 7 -177
24 3 7 ~156
2 8 3 7 -130
33 3 4 —67
38 10 4 -2
45 3 4 ~136
46 3 4 ~147
49 10 4, —55
56 0.3 | 4 —84
57 0.3 4 —81 .

(EMmEREEEER)

C—-HOREMZMRET D LD,

C—7VUNk (A) O—-7V W

% (B) 2RAwWkZV)Vayv¥y—¥, ¥ Rbba~-N—-7EF)—-D-—

HS P b IzF—CiowT248WENREN 2. Mark von 1tzstei

nb DA% (Org.Lett.,1999,1,443-446) REWHEERL &,

CH,0H
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HO,
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HO” Y "0
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a-N-TEFNHF7I b I=y—-¥

a-N-7RFNHT ) M=y -¥

No Reaction
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BR; a~N—-FZEFNV-D-H5» pH3Iob—¥ YA AR
0.32mwt(1.69muhﬁ16.1%BSA%§ao.5M
ZXTVBF MY Y AEE )

- BRI VBE&® (pD=3) 0. 6m1

#®E; 35°C

BE; NMRAY Y 7V Fa2— T 2B 2me s BORY. s
R7IAMPIVDABEHO. 6ml, BKO. 3 2unitEMi. 3 5°Ci
THEBL., BB LENMREHELE,

TORRORROBEAER (%) 2RE 1 4EFRT,

#14

B T .
R 2141 6| 8|10]12{18]24

B |®|168|57|50|45]| 0|2

- A 100} 100| 100{ 100| 100| 100| 100 100
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C—7ZVUNtk (A) B, FPHBYBRECLI2EERZZ I, 2 4B
BEBOVTHIRLAMYOERZADO W o =,
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4—(4—{U58,2R,3R,4R,6ﬁ)—3,4,5—b
DekFoFy—6— (b FOFYAFN) — RV Fp-2H-E7
Y= 2=A W) AFN} 7z=)) (4SS, 38*) —1— (4-7
VWAB7z=)) —83—- (3~ (4-7NFB7==))) 7BEN)

PEFYL—2—2Y (AW (2))

2EP 1 —a:6aH (1-4) OAR

& (1—-2)(5. 37g) ODTHF#H®H (70mL) &, 9
~BBN (50mL, 0. 5M THF®®) #MX. 5KEMHE
UK |

RSl EZEECHHL. KoPO, (10mL, 3M K@E#) %
M 158ERLE, 224~ (Lt ~TFNMTRAF NI YNVTF
SAFN) ToERVYY (3. 01g). PdCl:z:(dppf)(
0. 73g) ODMF®ik (100mL) &Mz, 1 8KMHEELE,
EMBEENANAEKTHE L. EHTERLE. EHEREBEE,
TBAF (15mL., 1. OM THF®#&) 2/MX. SKERAREL
o AEREBZHBIFINIAFNETHEL, W THMARKTYE
BL., EWMTEBRLE. ERERZ2BELEER, YVATSNVAS LD
RETST4— (BBIFNIRAFN AFTY=1:2) KTRHE
L. 6&% (1—-4) #3. 58g. 27758 (K5 6%) KTHE,
Mass (ESI) m/z : 662 (M+H.0)%

IR (KBr) : 3430 cm-t
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'H-NMR (CDCls):2.71(dd,J=8.8,13.2Hz),3.13(dd, J=2.4. 14.2Hz).
3.32~3.36(m, 2H). 3.45~3.50(m, 1H). 3.60~ 3. 74(n. 4H). 4. 48~ 4. 68
1.6H),4.80~4.95(n, 4H), 7. 18~7.37(n, 24H)

ZEP1-b L&YW (1-5) DA

&% (1-4) (3. 6g)'0)7131371?}l/l\$§?ﬁ (22. 0m
L) ¥y MnO: (9. 65¢g) #Mx., 2BHMMEHRL . RIS
BEEBRETHBULU, €54 b 2HWTABLE. RETE&ZL. b
&9 (1-5) 3. 468 (WEIT%) 2MERBRBL LTRE,
" Mass (ESI) m/z : 660 (M+H.0)%

IR (KBr) : 1692 cm-»

'H-NMR (CDCls):2.77(dd,J=8.8,14.2Hz).3.16~3.20(n, 1H).3.32
~3.36(n, 2H),3.49(dt,J=2.0,9.3Hz),3.61~3.66(n, 3H), 3. 72(t. J=8.
8Hz) 4.46~4.67(n.4H)\4.81~4.97(n, 4H), 7. 18~7. 41 (n, 22H), 7. T4(
d.J=8.3Hz).9.95(S, 1H)

Gam (2) Ok
(1) 6™ (1-5)(3. 46g) ORIz Em (54, 0
mL)E\%V#15—9~7X(3.46g% FYVER (BEE).
P-Znxxor=Y> (0. 6 1mL) #mMX. 1. 5KEMHARRE
Lo THEWE22BICLVRE, 2WEHBL. ROKBKAWE,

(IND (I) C/ShEGLAMO MV EE (54. 0mL) &
nBusN (5. 1mL) 22Xk, 5—- (4~70F 07 x==)))
NYIYBRZ7DUER (1. 16g) 2MA. 1 5REMMERL L&,
IN HCLl#®M (15mL) 2Mx. 1 540MBRLE. ARE
ﬁﬂ*ﬂ%%ﬂ& REMAEKTHESRL, EWTEBRLT, EBEZRET
BELE, REEZRORBEAVL.
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(I11) (I1) CHBLNEhkEPIcMeOH: THF=5mL : 1m
LOBAKMEI10%Pd~C (200mg) #MZ. KEKHTE
BT EBEBR L. €51 FEAVWCABL. SWEBML, >
VAFNVASZ A TS5 74— (2B0RFRNVAL XS —)=1

0:1) LTHHL, e (2) 264mg (IFE26%) 28/ Lk,

Mass (ESI) m/z : 554 (M+H)?
IR (KBr) : 3376,1737,1503,1218 cm-1
'H-NMR (CDaOD):1.82~1.98(m\4Hj\2.65~2.78(m\3H)\3.09~3.39

(m,7H).3.64(dd,J=5.4,12.2H2),3.77~3.81(m, 1H).4.94~4.98(m, 1H),
6.98~7.05(m,4H),7.18~7.22(m, 2H).7.30~7.33(m, 4H).7.38(d.J="7.

8Hz. 2H) -
1) 2
4— (4—-{((5S, 2R, 3R, 4R, 6R) —3, 4, 5—F
VPE IS —6— (PEFFYAFN) -~ kn-2H-ES

V=2 —=A4W) AFNW} 72x=)) (4SS, 3S*) —1—- (4-7

MFBT =) —83- (8= (4-70FDT7==)V) 7OEN)

PEFOSY—-—2-FY ({6&W (3))
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ft&®2 (600mg) OFEMAFLY (11. 0mL) BHKICE
taN (0. 77mL), AR (0. 49mL). DMAP (fiiig
B) Z2mMA. ERCTCI 6HAERBLE. GHB2UMNAEKTHE
U THRTEBRLUE. ARBABE2EXRE. YVAFVASLAZBR b
T274— (BFBRZFNZRAFN :AFHr=1:2) ETERL,
B&M (3) 26 00meg (WETT%) KT/,

Mass (ESI) m/z : 722 (M+H)t

IR (KBr) : 1749, 1506, 1380,1221,1029 cm-:

'H-NMR (CDC1s):1.82~1.84(m,4H),1.93(S.3H).1.97(S,1.5H).1.9
8(S,1.5H).1.99(8,1.5H),2.00(S,1.5H),2.02(8,3H).2.61~2.64(mn.2
H),2.79~2.82(m,2H).3.07~3.08(n, 1H),3.56~3.69(m, 2H). 4. 02~4.
23(m\2H)\4.58(d\J=2.4Hz)\4.89-4.95(m\1H)\5.03(t\J=9.3Hz)\5.17
(t\J=9.3Hz)\5.90~v7.007(m\4H)\7.08~v7.12(m‘2H)\7.18««7.24(m\6
H) .

ZE5012 &Y (2—-2) DA

4—-(2, 3,4, 6—-FbS5—0-RUUNV—F~-D-Fav

ZIVN) R yFPNVNIA—NV ({6 (2 -2))

2-2

P—(tert-7FAI7x=)poaXxYVAF)V) —7DENR
yﬁy(G.66g)t—78@?nBuLi(10mL\1.57
M ~¥9 8K 2EALTELZLAY (XI) #—7 8CT5
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b%«yyw7w7n/57by(n(7.31g)kﬁTbto
OB REERE. EHEZHFRFINVZIAFNVTHE L, AMAEKT
B LEMTEHR UL, RETHER2EXL. BEYERORSCA
Wit ’
BohrtawrzELAFLY (26mL) KHEMREL, —50°CT
EtsSiH (0. 82mL), BFs+-Et:0 (0. 33mL) %/
Zv 1. SﬁFﬁ}ﬁﬂfbto fEfEYKEMA. 1RERRE. FHRE
EVIFNT—FNCHE, BAAEKCTES L. ERTEMLE,
9Uﬁ#»ﬁaAan7b7574—(ﬂ@:%w:«#ﬁy=1:
3) CEHL, BAW(2-2)1. 48mg (INK15%)2R/iz.
IR (KBr) : 3388, 1452, 1362,1210,1068,1026 cn-:

LH-NMR (CDCls):3.49~3.81(m, 4H),4.04~4.96(m, 13H),6.92~6.9
5(m, 2H),7.09~7.76(m, 2H)

SEP3 —a:te&®H (3—a) DER

4—-(2, 3, 4, 6-FFrF—0—-R¥YNV—-F-D-Frav
SIYN) ALXVRBBERAFNVZZATN (L&YW (3-2))

OBn

- BnQ,, ~OBn
o d OBn
)@/ 3.a

MeOOC

& (3—-1)(555mg) AFV—p-ekpF¥ryYy=x
—F (153mg), PPhs(394mg) OTHF (5. OmL)
HWEDIAD (0. 3mL) &#mMA. 2 2KEAHMLE. HETH
WL, BEEY YIS NVAZLIBRITS 74— (FRTZFIVEZ
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T :AFPTr=1:3) ETHEEL. A& (3—-a) #180m
g (IREK26%) THE.

IR (neat) : 1713,1605,1434,1359,1248,1164 cu-

'"H-NMR (CDC1s):3.49~3.77(m,7H),3.89(s,3H),4.07~4.11(m, 1H),
4.19~4.22(m, 1H).4.51~4.60(m, 4H). 4.82~4.89(n, 2H), 4. 94(s, 2H),
6.87(d\J=8.8Hz\ZH)\7.15*v7.36(m\ZOH)\7.96(d\J=8.8Hz\2H)

Z2EZH3—Db : &YW (3—-Db) ODEE,L

4-(2, 3,4, 6-FF5~0-<VYUN=F-D-sNa¥
SIVN) APFIRVIVPHI—N (6EY (3 —-D))

OBn

BnOy, ~0Bn
[0} 0 OBn

OH

LiAlH« (10mg) ox—5)V (5mL) BHmk. e (
3-—a)(180mg) Dx—F) (5mL) BHEEZOCKTME k.
EBRCTISMABLERIAK (2. 0mL), 15 %KBLT b
UbAm%%(O.5mL)&Mitot54b6ﬂ&\6ﬁé%%_
Lko BBZI VA NVASAIOIMNSS 74— (BEBZFINV IR
TV AFT=1:1) CCHBBEL,. 64 (3—-Db) 2160m
g (ME93%) CHE.

Mass (ESI) m/z : 684 (M+H+Na)*t
IR (neat) : 3442 cm-: -

'H-NMR (CDCls):1.56(s,1H),3.49~3.53(m,1H),3.60~3.77(m,6H),
4.08~4.12(mn.1H).4.20~4.23(m, 1H),4.52~4.61(m,6H),4.85(ABq, J=
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11.2Hz,2H).4.93(s,2H).6.88(d,J=8.8Hz,2H).7.15~7.36(m, 22H)
BEFI—c e (1-14) DAR

4~(2,38, 4, 6-FF7-0-RYYV-F-D-INax
S0VNW) RYXPNVFE R (& (1-14))

OBn
BﬂO/,, .\\OB n

0 OBn
1-14

OHC

(I1)[4-(2, 3, 4, 6=-FPF5—-0-_UYN=F—-D~—
Fars v n) pvzy0. 3gomERESnLBEIE. N
BSO. 982~y YANN—A%Y 0. 05 gaMA, 2RHEAM
HERE BT, RAWERML, YZFNT—FV30mL &M,
HEEEAMU. SHEEMUE. YVATNVASLAIBRIT ST
— (B FNVZRAFNV :AFPr=1:8) CTHERLL.

(I1) (I) X p@bh=70%tk (224mg) ®DMSO (3
mL) ##i,. NaHCO: (45mg) 2MX. ZEBCT1IKA.
100 CkT4REERLE, REEEZERF VATV (3 0m
L) cchiis, ARErMNAEKE THEER, BKRRS MY Y
MeTHER UL, BERZBERTIL, GAW (1-14) 2BE0H
RYBLLTNE26% (2IT8) THE,

Mass (m/e) : 436 (M*),394,307,273,245,214,163,135,105,77.51(
BP)

IR (neat) : 2914, 1641,1437,1257,1017,954,708 cm-1
' UH-NMR (CDCls,400MHz) & :1.96,1.97.2.06(12H, eaeh.s).3.75-5.4
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0(7H,m),7.96,8.02(4H, ABq), 10.06 (1H, s)

Ehasl 3

2—-(4—(4-1{(58, 2R, 3R, 4R, 6R) — 3, 4,
E—PYEROFY~—6— (EFOFYAFN) ~xybko—-2H
—¥S3=-2-ANW)I AFN} Z7=2=)) (4S*, 3R*) —1— (
4-n0yFn7=z=)) —83—- (3= (4—-z7nzx07z=)V) 70
ELV) 2 —FFYFPEFYZN) 72/ FY—2—RAFNT0NR)
tYrPYYF (6BM19)

N
Qe
19 () CO.H

(1) 6&® (4-4)(3. 19g) P&y (22. Om
L) i, 2—-70%4VBEB=FNV (0. 7TTmL). REBEHY
YA (0. 97g) £MA. 4 0RMMMER L. HBE THBE,
2BU. 2MEBBLE. BEWELVAFNVASAZOR NS5
14— (BRZFINV:~AFPr=1:3) CTERL=,

(II) (I) T@bhEkedw (2. 93¢g) 2xy /) — -5t
ZeFoO7SYEBAEM (1 :1, 40mL) CHEMLUE. 10%Pd
—C (0. 3g) Z2MX, KEKRTEHEC TIRKMERLE, €5
L BBU. BMEBMUEE. SVAF VDS AIOT RIS T 4
— (200 FNVA : AF)—=)y=10:1) cTEML, L&P18
% (1. 21g, 51. 8% (2I8®)) kT@5.
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OBn,

. x 42 11,
N\@ 1) Br” "COEt | K,CO; F /©/\/ N
o HyC_ CH
2) H,/Pd-C @\ 3 3
- 44 OH 2 18 XCOzEt

(¢]

Lt&HW18 (400mg) OF l~—3tl~‘n7—3‘:/—7k?E.1%${§ (5 :
1, 3mL) KABEYFSA (50mg) £ME. EET 8 KA.
BB Uk, pHEM3 L LiE. AREEHBRIFVCHHLE. &
BB EMAREATEN, EHERLE, AREREERL, VU7
FNAhSAZOR M54 —(Z7B0FRNVA: XAFJ)—)v=5:
1) bcEnT2L. a8 (19) 237 7Tmg (XE51. 0%
(318)) LTEB.

.

Mass (ESI) m/z : 636 (M-H)"

IR (KBr) : 3400,1722,1503 cm-

LH-NMB (CDsOD):1.53(s.6H).1.81~1.95(m, 4H),2.65~2.68(n, 2H),
2.72~2.78(n, 1H),3.09~3.41(n, 7H),3.62~3.66 (n, 1H),3.77~ 3. 82(
m, 1H),4.81(d, J=2. 0Hz, 1H),6.85(d, J=9. 3z, 2H),6.97~7.02(n, 2H) 7.
18~7.22(m. 4H), 7.30(d, J=7. 8Hz, 1H), 7.38 (d,J=8.3Hz: 2H)

= 1541 4 |

6— ((4— {(28%, 38*) ~1- (4-70F07=z=))
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=3~ (8~ (4-70407x=) 7OEN) —44FYPEF
YY~2-4)}(2S, 3S, 4R, 5R, 6R) —3, 4, 5 —
PUE KBRS AMEFD-2H~E5Y =2 - BRIV Yy s P
Sy k (6&®m17)

&M2 (300mg). TEMPO (2, 2, 6, 6—5F5 X
FN—=1-ERDI=ZNAFY, 7U—5TYH) (10mg). KB
r(10mg) OFPEF=hUL (6. 6mL) BRICHMEE K (
6. 6mL), NaOC1l (6. 6mL) #Mx. S|k 3 KR
BUk. AHERFRIF VISV CHBLE. AREB2HNE
BARTHSE L, EWMTEM U, AREBEBES, S UL VDS
L7 MTS74—=(200FRVA A ) —=)=10:1) 17T
B®ELU. &1 7290meg (IRE29. 4%) TBE,

Mass (ESI) m/z : 566 (M-H)-

IR (KBr) : 3388,1737,1509 cn-:

'H-NMR (CDs0D):1.82~1.97(m, 4H),2.65~2.68(m. 2H).2.71~2.79
(m, 1H),3.12~3.24(m, 30). 3. 34~3.52(n, 36). 3. 62~ 3. 68(n, 1H). 4.84
(d,J=2.0Hz, 1H),6.98~7.05(m, 4H),7.18~7.21(m. 2H). 7.29~T.37 (.
6H)

2E5fl4—a L&YW (8-2) DEK

D=p-RUIPNFXYTzo T )YY (6EH (8- 2))
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OBn

HNY Yo,
82

D—-p—-tROFy7z=ppZY¥y (8—-1) 16. TgD2N
—NaOHXABHESOmLBEKICCuS0.-5H:0 (12. 5g)
OXK100mLAKBHEZMX, 6 0 CTIRHEERT 2. RNHKZE
BETHPU. 2N-NaOHA®MS 0mL, A%/ —50mL,
RyPNITOTA4 F13. OmLzZmMA,. ERBT20KREREAET %,
FlmE SR, K, P by THB LR, IN-HC1KAEM®
300mLikmx. EBTCIKEERT?. HPEIRL, K. 7
MU THEL. BBT2268 (8—-2) 213. 18g (I
£51. 3%) tTH,

Mass m/z : 212 (M-45)%,122,91(base),65

IR (KBr) : 3022,1587,1509,1389,1248,1008 cm-:

1H-NMB (CDsOD):5.07(s, 1H),5.16(s,2H),7.12(d,J=6.8Hz,2H).7.3
4~7.48(n, 5H),7.45(d. J=6. 8z, 2H) |

%P4~ : &YW (8—-3) OARK

D~p—&>9wi#97x:»—N—(t—7b#9ﬂ»ﬁ:
W) 7yvvry (e (8-3))

OBn

BocHN™ YCOH
’ 83

ha&® (8-2) 12. 53gOTHF -k (140mL) Bu
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KXK®TFTMPYVEZFVPI>Y (16, 4mL). (Boc) 20 (13.
SmL) ZMAEBCLHHEHER T2, THF2REZXL., BEX
Bz lO%/x BRAKBHEETCPHAKT 2, BB F LT )L (
100mLXx3) ML, M2k (100mL x3) afLEk
(100mLX1) ECHHL. MABET MUY ACTHET 3.
BHZBEL. AW (8-3) 217, 4g (EBW) TH/E,
Mass m/z : 357 (M*),331,301,283,256,212, 148,120, 91(base)

IR (KBf) : 3298\2968\17.91\1656\1608\1506\1452\1392\1242\1161
cm-1! |

1 H~NMR '(CDCIa):1.23(s\9H)\5.05(bs\3H)\6.94(d\J=8.3Hz\ZH)\7.
32~7.41(m, 8H) |
ZEP4—c &Y (8-4) 0&RK

(38) —=383—-[4—- (RUUNVAFFY) Jz=n] -3 - [(t
—7bXEY) ANVRZNVTIV] TOEF VBRI NVZIIFN (b
&% (8—4))

OBn

" BocHNY COBn

84

&% (8—-3) 14. 4gTHF (80mL) BHHic., XBTF
PIEZFNVPIY (5. 9mL), AVF7FLrZnaRA—F (5.
8mL) #MZ. 4 0AMBH LEZCH:N./E 120 (N, N—
~‘/'7<9ﬁ)l/::l~u‘/'71/7'(30g)\ Et:0 (100mL). 40%
KOHA®E (100mL) &0ME) &M, 1. 5BHEKLT 3,
AcCOHRETERBOIYFPYASIV#HBLEEZ, =—FV (100m
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L), Kk (100mL) Z2MALT2BBLEE. T—FNVEBLIE
LAEAMEHAK (100mL x2), fdfiAKkKk (100mL x1) i
THEL, MARRBRFIP)VDOLATCER TS, BRZ2EXRL. BEZET
HF : K (80mL :15mL) BB L&, YNV -y V-
FO0. 93gDbMYTFNVPILE8. SmLAKEMI, EBT2H
s T2, Rib#ZZ—F)V (100mL) KTHERL, 10%H
Clk##® (50mLx2), kK (100mLXx4), SMAEXK (5
OmLxX1) CTHEL, BARRFTMPIVDLATERTS, BE:2E
L, BEZ7€ =PV (80mL) AW LLAEHDBUT. 0
mL, Ry )NVW7now4 k5, TmLZWMA. ERBTC4LREERT S,
EAMERBRIFVIAZY (100ml) CHRL10%Y =B
AKEW (50mL Xx2), MEYAK (100mL x1), AMAIEK
(100mLx1) CTHE L. HAREBF F VY ACTERT 3.
%ﬁé%%b\%ﬁ&vUﬁvwb5A0n7b7574—(%@x
FIZRAFN in—~FPr=1:2) ETHENTZLLEY (8~
4) #10. 35g (IREL55. 7T%) TH3.

Mass m/z : 461(M%),404,360,314,270,212,180,121,91,57(base)
IR (KBr) : 3394,2956,1731,1689,1500, 1290, 1224, 1149 cm-:
YH-NMR (CDCls):1.51(s,9H),2.89~3.12(m, 2H),5.10(s, 4H).5.09
~5.13(m, 1H),6.99(d, J=8.8Hz,2H).7.30~7.54(m, 12H)
2Epl4—d :LEW (8-5) DEBK

(38) =83—-73/-8-[4— (RyUNAFy) 7z=)]
TREFYBRYINVEZRAF)NVERE (L& (8-5))
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OBn

HCl 'HZN\\'. CO,Bn

8-5

E&m (8-4)(3. 00g) OHBIFVIX>V (30m
L) B 1 7T%HEB -4/ — VBRI OmL 2MA. 3KERE
T2. RIEMZBEL, BREL (BBFNVZRAFNV :in—~F¥ >
=1:4) BMX. HEGE. 3R, LET5LEEHM (8-5) %
2. 46g (W%K95. 2%) THB.

Mass m/z : 361 (M-36.5)%, 344,270,147, 121.91(base). 65

IR (KBr) : 3016,2908,1725,1581, 1512, 1299, 1245, 1185 cm-:
'H-NMR (CDCLs). :3.05(dd. J=6.4Hz, 18. 3Hz. 1H). 3. 27(dd. J=6. 4z,
16.8Hz,1H),4.64~4.65(m, 1H), 4. 94~5.03(n. 4H). 6.89(d. J=8. THz. 2
H),7.15~7.41(n, 12H).8.77~8.78 (. 3H)

%P4 —e :{bEPW (8—-6) ODER

(48S) —4—[4—- (RYPNAFY) 7z V] PEFS > -
2—FY ({t&% (8-6))

;fijmn
N\

o H
8-6
& (8-5)(6. 48¢g) OHEBIFNZAF VEEHICK
(15mL) Z2MZX. IM-K:COKBHME TN AVHET B,
HRFNVIZAFI (30mLx2) ML, MEEEEMEEK (
S50mLX1) ETHEL, MAREBFMIYLACTERT S, B
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2BEL. BEEZRVEVY60mLBHEL, PVZFHVP IV 3.
6mL., FUAFLLYLIDS4F2. TmLEMI, SET14
BEERT 5. RISMELS4 58U, 2HEBEK. Bz —
SNLE5mLAEEEL. KRTF2M-t —7FALTTRYDAIDS
AK-T—FV#WL10. TmLEMA, HET1SHMMART 2.
RiH#ZEK®S L. MAEL7 Y E-7KEM® (50mL), HRTF
WERAFW (50mL), 10%HCLIK®M® (50mL) Mz,
EETIREMRT . ARELOML. KEEECHRIF VR
)V (50mLx1) MthvTs. aberA®BEK (50mL x
1), fAMEWA (50mLx1), MAKK (50mLx1) &<
YL, WARMBF M) YACTEBRT S, BEEZEXL. BELY
VAYNVAES LB MST74—(JnnFNWA PRI Y=1
0:1) THREL,. BohEER2RBF NIRRTV i AFT LK
CHEH. BRT LAY (8-6) 2. 50g (K6 0.
T7%) THE o

Mass m/z : 253 (M*).162.91(base).65

IR (KBr) : 3184, 1749, 1698, 1540, 1410, 1248,1100 cm-1

TH-NMR (CDCls):2.84~2.88(ddd, J=1.0Hz,2.4Hz,15. 1Hz, 1K), 3.39
~3.44(ddd, J=2.4Hz,5.4Hz, 14. 8Hz, 1H), 4.68(dd, J=4. 9Hz, 14. 9Hz, 1H),
5.08(s.2H)\6.09(bs, 1H).6.97(dd, J=2.9Hz,7.8Hz, 2H),7.28~7.44(n,
TH)

BEMA—T AW (8-26) DAR

(48) —4—-[4—- (Ry¥oNFFY) 7z=n] —1- (4-
INABT =) FEFYY-2-FY (&M (8-26))
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OBn
;f@

o \©\ 8-26
’ . 3

e (8—6) (1. 00g) DEMLAFLVY (10mL) Bk
KFUZFVPIY (0. 8mL) 474407 == uEDZy Y
Pywlk (1. 11g) 8 (1) 7L5—1+0. 75g%mMA. 4
SHMERT 5. REMEZEEITHHL, BEAFL Y EEET 5,
%‘%ﬁ%@’ﬁ@i%»xx;» (50mL), k (50mL) HML.
HBRTFNVEIRAFVEEAUT 5. KEXECHRIFVIIFL (
50mLX3) fitiL, ADOELEHBIFNIRATIEEZK (50m
LPF%51). 10%HC1A#%¥% (50mL), MAEHK (50m
Lx1), ff0AEK (50mLXx1) cT&HEL. EBAFRBRF MY
OARTHBRT 5. BEEEEL. BEEY VAL VASAIDT b
V574 — (RuvEVy :z—=F)=12:1) CTHBRYL. Bohk
BEEHBRIFNIRATN  AFY O THEE, BRLTLRBES
% (8—-26) 1. 06g (RET7. 3%) TH3,

Mass m/z : 347 (M'),256,210,137,91(base),65

IR (KBr) : 1731,1620,1506, 1380, 1242 cm-1

IH-NMR (CDCls), :2.93(dd,J=3.0Hz,15.2Hz, 1H), 3.52(dd, J=5. 4Hz,
15.2Hz,1H), 4.93(dd, J=2.4Hz,5.4Hz, 1H),5.05(s, 2H). 6.90~6.99(n, 4
H),7.24~17.43(m, 9H)

BEP4—g BW (8-27) DA |

(48) —1—-(4-7nyFuzzz=)y) —4—- (EFDF¥ 7=z
=NW) PEFYY-2-FY (&P (8-27))
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&t (8—26) (2. 00g) DEBRIFNVZIRFNV—AS )
— ) (50mL) BHIKSUYNSVYA—RFEO. 20g2MAH
HRBEGT. SBCIBERERT 2. RISHELS 4 F3BLAH
2BEBE. BERZYVAYVAS AU NS 74— (oo ERN
L:PErY=10:1) CCHRTZLbaW (8-27) 21,
36g (K9 1. 9%) T/,

Mass m/z : 257 (M*).214,120(base), 91,58

IR (XBr) : 3106,1707, 1620, 1503, 1453, 1383, 1257, 1218 cm-1

LH-NMR (CDCls).:2.93(dd,J=2.4Hz,15.THz, 1H),3.53(dd, J=5.9Hz,
15.2Hz, 1H).4.94(dd. J=2. 9Hz,5.4Hz, 1H),5.22(s, 1H).6.85(d, J=8. 3Hz,
2H),6.93(s,J=8.8Hz,2H).7.23~7.27(m, 4H)

2 4~h L&YW (8—-28) DA

4—[(28) —1—-(4~72nvFuz7=z=) —4-FFXIYTE
FOUY—2—=4N] Tz NIV TINFRAS VRN ER—F (LA
% (8-28))
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e (8—27)(0. 35¢g) OHBEAFL > 1 0mLBEHEHR
KXKBRTEYY V0. 12mL, ERKMIIZNVNFOAFVIANVEVR
0. 26mLzmz. 1RKBERTZ2. REHZEXK (20mL) &
HEEBBRzFNVIXFN (30mL x2) BiBL, HilHEZ210%H
ClAk#w (20mLx1), fAfIEEAK (40mL x1), EBNKRIE
A (30mLxX1) KTHH L. MARBRF M) Y ALTERT 3.
BERE2BEL. BEEZY VA VAZIAIBNY N TS5 74— (BB
%wmz?w:n—«#ﬁ?;l:s)ttﬁ%?éa\Ewmé%
(tew8—~28) #0. 48g (IMKY9O0. 7T%) TH.

Mass m/z : 389 (M%),347,252,214,186,137,119(base), 69

IR (KBr) : 1734,1509,1416,1383,1248,1212,1131,900 cm-:
LH-NMR (CDCls). :2.94(dd,J=2.5Hz, 15. 20z, 1K), 3. 16(dd, J=5. 9z,
15.2Hz, 1H).5.04(dd, J=2.5Hz,5.4Hz, 1H),.6.98(t,J=8.8Hz, 2H).7.21~
7.25(m, 2H),7.31(dd, J=2.0Hz,6.8Hz, 2H), 7. 45(dd, J=2. 2Hz, 6. 8Hz, 2H)
BEPAI—1: AW (8-29) ODAR

(48) —4—[4-({2S, 5S, 3R, 4R, 6R) —6—
[(RYUNAFY) AFN] =3, 4, 5-FURYILAFY)
RV FO—2H-E5Y—-2—-A4N} AFN) 7=x=p] -1 - (
A—TNFRT=N) PEFUL-—2-FY (&l (82
9))
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ta% (8—28) (0. 32g) DTHF4. 1mL#&A®EKO.
5M—9-BBN,/THF (3mL) AMzMI. 6 REERT 3.
RiGW#SZEETHHOUIM—-KsPOwk#® (0. 6mL), TH
F4. TmL, %P 4—-hTBSNELAHO. 228, PAC1
(dppf) 0. 042g#%mMx. 50CT1 6BEBEETI. K
Bk (30mL), BBzF VX5 (30mL) 2MX. €
54 M3BU. AMEBBIFVIAFIN (30mL x2) My 2,
HWH#EZK (30mLXx2) BAAEK (30mL X1) Tk
L. BAREBF MYV OALTERT S, ARE2EERL. BEE2Y VA
Vwﬁ§AOD?b7574~(%@I%W:Z?»:n—«%#y
=1:4) KTHERTZL. 4% (8—-29) 0. 209¢g (I
£45. 4%) BB,

Mass. (ESI) m/z : 800 (M+Na(23))*

IR (KBr) : 2896, 1746, 1509, 1377, 1095, 1068, 750 cm-1

LH-NMR (CDCls). :2.69~2.75(dd, J=7.8Hz,14. 7Hz, 1H).2.89(dd, J=
2.5Hz,15. 1z, 1H), 3.12(dd, J=1.5Hz, 14.2Hz, 1H), 3.30~3.37(m, 2H), 3.
46~3.53(n.2H).3.59~3.74(n, 8H), 4.45~4.64(n, 4H),4.81~4.94(n,
5H).6.90(t,J=8.8Hz, 2H),7.19~7.35(m, 26H)
2Ep4—-] : e (8—-30) OERK
3—{(4S,3R)—4—[4—({ZS,5S,3R,4R,6
R) —6— (RYSNWAFVAFN) =3, 4, 5—pURYINF
V) RN ko—-2H-ES5Y=2—-4NV} AFWN) 7=2=)] —
1- (4—=7NFD7xz=)) FFVFPEFIY—-3 -4V} 7DE
AZVBAFNVNZIZAFN (&% (8—-30))
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2M—LDA/~7#%>—THF (1. 3mL) # THF 3mLk
HIMU, —T8CTHe&®MW (8-29) 1. 00gdTHF (1. 5
mL) BHAEME. LBEBRBLEEAFLFZZ YL —b0. 132
gDTHF (2mL) B#WzEmMX., 0. SREAHEB LT . RIBEK
PBMEA7YE=7K (30mL) 2Mx. ERCEL., BBz FV
TRFW (6 0mLX2) MMT 5. MEBHEMHAEA (50mL
X1) CTHELEE. MARBRF b D ALTHERT 5, BEEE
HEL. BEEIVVAFYVASAZOSMN S 74— (BB F VIR
SN in-AFBU=1:4) CTHETEL. &M (8-30)
¥0. 793g (KT 1. 8%) THizo |
‘Mass (ESI) m/z : 864 (M+1)?

IR (KBr) : 2854,1740,1509, 1452, 1362, 1215, 1140, 1098 cm-1
LH-NMR (CDCls). :2.19~2.23(n, 2H).2.47~2.59(m, 2H),2.72(dd,J
=8.8Hz, 14.6Hz, 1H),3.04~3.13(n, 2H),3.30~3.37(m, 2H),3.42~3.4
8(m. 1H).3.64(s.3H).3.61~3.74(n, 4H),4.47~4.63(m.50),4.81~4.9
4(m, 4H).6.90(t, J=8.8Hz, 2H). 7. 15~7.35(m, 26H)

SEM4 -k A& (8—-31) DA

(4S, 3R) —4—[4—- ({(2S, 5S, 3R, 4R, 6R)
-6 = (RUYONVFFY) AFN] =3, 4, 5—-PURINVFF
V)Y ARWEROD—=2H-ES5 =24 N} AFN) 7z=)] -1
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~ (4—-7NWFB7=xz=))y -3~ [3— (4-7nABnT72=)V)
—3—FFVroEN] 7EFTVY-2-FY (&Y (8- 3
1))

&% (8—~30) 1. T5g0THF—MeOH (20mL) %
WilicAk5mL., LiOH-H.0 (0. 084¢g) #mMx. BT4
BRBRT 5. 1 0%HC L ABHETBEL L. BRIF VRS
NV (30mLX3) KCY®RT . BiE2EEL. BHEE a2 — MY
AVYVAFNVAS AR M T 74— (BBRZFIVZAF)N i n—
AFYY=1:1) CTHEBL, EEDERS, BOLLBEETO
$ERORIBK AV,
BEOEMALAFLY (8. 4mL) BRIC2M-FXFTFINVIOS34
KOEAFL VEW (0. 84mL) &#Mi. S&. 16 KEKRE
Uik, BIEEERL. SNV —FOBIOS{ k&85,

< %vmAh (0. 084g) OTHF (1mL) BERHKCI VR
1EME. DUBHKTIBELHBL, 4-70E7 N0FORVEY
(0. 47g) OTHF (8mL) W#izmMA. 30 HMEERT 5.
EERAMET. AE100CT2KMEM/,. 0. 368g0TH
F (8mL) BHEBICKS T, RERB LAYV =y —VEEXOTH
FHMZEME., ZRT1IKEER T2, 22~10CTPd (Phs
P)«(0. 068¢g) 2z, 50BBLEER/OIAFOTHF
(TmL) #WEMA, SETIKHERRT S, RISBE10%HC

81



WO 02/066464 PCT/JP02/01481

1k#E® (20mL) 22, BBZFNVZXF)V (50mL X2)
ML, M EAK (50mL X2), IAREK (50mLx1)
CTHH L, EARRS MDA CERT S, BEEEEL. BE
2V VATNVAZAIOR NS 74— (BB FNVZRAF)N i n—
APV =175) KTHETS L. A% (8-31) £0. 91
Og (MET73. 7T%) THBE.

Mass (ESI) m/z : 551 (MNa(23)+1)*

IR (KBr) : 2920.1746,1690,1610, 1310, 1280, 1240,1100 cm-:

'H-NMR (CDCls),:2.23~2.42(n,2H).2.72(dd, J=8.8Hz, 14.7Hz, !
H).3.09~3.74(n.11H),4.46~4.63(n,4H), 4.66(d, J=2.5Hz, 1H), 4.81
~4.94(n,4H),6.91(t, J=8.8Hz, 2H), 7. 11(t, J=8. 3Hz, 2H). 7.33~7. 89(
-1, 26H),7.96~8.00(n, 2H)

EHE 5

(48, 3R) —4— (4—-{[(2S, 5S, 3R, 4R, 6R)
~3, 4, 5=PFYLFOFL—6- (EFDXFYRAFI) ~bbEk
T B—2H-¥5>—2—=4N} AFN) 7z2=0] —1— (4-7)V
ﬁn7::»)—3—[3—(4—7»%n7::»)—3—1%v
Z7oeN] PEFYC-2-2F> (LAWY (2 6))

‘m%%(8—31)(0.27g)®ﬁﬁ%%by(5.4mL)
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BBRIZ—-T8CTIM—BBr:/HAFLEE (1. 8mL)
ZMZ. 1REEBRT . RiHmZEXKAK (30mL) KFEE, /oo
FIWA (30mLX3) Mild 2, MilBgeEK (50mL x1), 82
MEWA (50mLx1), MARAEA (50mLx1) kK THhE L.
BMAKBRBRFIF VI DAL TER TS, BEZ2EEL, BEZ2Y VAN
AZHLZBXMNIS74—(FBBFKNA RS )—)y=8:1) Kk
THBTBLLEY (26) 20. 147g (INX89. 1%) TR
7 o |

Mass (ESI) m/z : 568 (M+1)*t _

IR (KBr):3400,2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1
086cm-1

TH-NMR (CDs0D),:2.28~2.34(n,2H),2.74(dd, J=8.3Hz, 14.6Hz,1
H).3.09~3.39(m, 10H),3.64(dd,J=5.3Hz, 11.7Hz,.1H).3.78(dd,J=2.4
Hz, 11.7Hz,1H).4.95(d,J=2.4Hz, 1H),7.01~7.05(m, 2H),7.22~7.26(
m,2H),7.27~7.38(n, 6H).8.06~8.10(m, 2H)

RO 6

3—[3(S) —3—-(4—-7npFn7xz=)y) -3 -tk Fkoxy
ZoEn]l - (48, 3R) —4—- (4- {[(2S, 55, 3R, 4
R, 6R) -3, 4, 5—bMVEeFOF¥Y—-—6— (BEFOFIrXF
V) "k —2-E3Y—2—4N] AFN} Tz=)) -1~
(4—7nFpoxz=)V) PEFOY=2—-FY (&YW (2 2))
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e (8-32)(0. 061g) 2—20CTHEAFL Y (
0. 6mL) kLEMLEE, €4 (26) (0. 115g) 0kt
AFV> (2. 8mL) AmEMA. 2BERRBLER, 25—
2mLZEMX, ZEBTIRKBEAERT 2, BBRzF VX7V (30m
L) 10%HC1k®&E# (30mL) 22, BEBBF IV XF )
(30mLXx3) WL, MHKEK (3 0mL x3), MAEK
(50mLX1) icTEhBFL, BABBF MV IALCTEBRTZ, &
BEEBEL. BEEZYVASINVASLAIOS NS 74— (P DOk
Wh : X5/ —=)=10:1) CTHERTZLELAY (22) 20.
0895 (METT. 1%) THB. |
Mass (ESI) m/z : 570 (M+1)*

IR (KBr) : 3370,2902,1725,1506, 1389, 1218, 1083, 1011 cm-:

L -NMR (CDs0D), :1.88~1.99(m, 4H).2.76(dd, J=8.3Hz, 14.2Hz.1
H).3.09~3.40(m, TH),3.64(dd, J=5.4Hz, 11.5Hz,1H).3.79(dd,J=2.0H
z, 11.7Hz,1H).4.65(dt,J=4.8Hz, 6.4Hz, 1H),4.85(d,J=2.0Hz, 1H).7.
00~7.09(m, 4H),7.29~7.40(m, 8H) |
KiEH 7
&% (8 —-33) &8k
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(4S, 3R) —4— [4—-{(2S, 5S, 3R, 4R, 6R)
6 - (XY UNFEY) AFN] -3, 4, 5-PMUSVULT
%) ANEFR-2H-E5Y~2-4N] RFN} 7==0) -
1—.(4—-711/73“1:17:::)1/) -3—-[(2E) 3— (4—-7nAnD
JxZ) —2-7ORZN] FEFYY-2-F> (LAY (8-
33)) |

2M~LDA/~A7%>Y—THF (0. 6mL) #THF (1. 5
mL) HRL. —7 8°CTaM (8—29) 0. 336gmnTH
F 3mL¥MEMA. 3048#LE%E, DMPU (1, 3-Y1
FW—-3, 4, 5, 6—-Fr5tkn—-2 (1H) —EYIYIY)
. BmLEMmA. B3 0AMBY 5. REMKE4 -7 LAY
FIN7094 k0. 111gOTHF1. 5mL#&%EMA, 30
SEEERUEE. MUEL7YE-7HE® (30mL) M. 28
KET. BBz FNTRAFN (50mLx2) MHL. MEEzEK (
50mL x3). MAAKA (50mLx1) ETHSEL, MAME
FIOOACTEMT B, BEEEEL, BEEY VAT VAT ALY
Pe NS5 74— (BEBRZFNVZAFN :n~~FHr=1:5) &
CHBMTBL{Ead (8—33) 0. 253 (K64, 4%)
TR 5.
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Mass (ESI) m/z : 934 (M+Na(23))* |

IR (KBr) : 2890, 1746, 1509, 1383, 1-;.’»59\1224\1137\1098 cm-!

1H-NMR (CDCls)\:2.63~2.88(m\3H)\3.'12(dd\J=1.9Hz, 14.7Hz, 1
H)\3.20~73.38(m\4H)\3.;17~3.48(m\IH)\3.59~3.74(m\5H)\4.45~4.
63(m\4H)\4.65(d\J=2.4HZ\IH)\4.81~4.94(m‘4'H)\6.12(dt\‘J=6.8HZ, '
14.6Hz,1H).6.45(d.J=14.7Hz, 1H).6.90(t, J=8. 8Hz, 2H),6.95(t.J=8.7
Hz,2H),7.14~7.35(m, 28H)

®iEps

k&t (25) D&M

4~ (4—- {[(5S, 2R, 3R, 4R, 6R) —3, 4, 5—-1}.
UtFD#y—G—(tFD#&X%»)&»tFD-ZH—E?V
—2—=AN] AFN} 72xz=)V) — (4SS, 3R) —1— (4—-7)
AOWT=2=)) —=3— [3— (4—7nF072=)) 7oEN] 7

TFor—-2—F> (& (25))

fie® (8-33)(0. 23g) DAY ) —~THF (10m
L) BMKE%NSYDA—BEO. 115gHMR. ARH X EHE
SATERTSBMEHRT 5. RIEMELS 1 F2BLAMEBEE.
BEEZY VAT VASAION N IS5 74— (F00RNA: AY
—=WV=9:1) CTRHHEL. BohEHRVEZ—F N/ ~AFVT LI
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THELTZEEEY (25) #0. 113g (WE81. 1%) T
B3, |
. Mass (ESI) m/z : 554 (M+1)*

IR (KBr) : 33942908, 1737, 1506, 1386, 1218, 1089 cm-:

LH-NMR (CDsOD). :1.88~1.95(m, 4H). 2. 66(t. J=7. 3Hz. 2H). 2. 75(dd,
J=8.3Hz, 14.2Hz,1H).3.09~3.40(m, TH),3.64(dd,J=5.8Hz, 11.7Hz.1
H),3.78(dd,J=2.5Hz, 11.7Hz, 1H).4.91(d, J=2.0Hz, 1H).6.97~7.04(m,
4H),7.18~7.33(m. 6H), 7. 38(d, J=8. 3Hiz, 2H)

BEpI5—a & (11-3) DA

§— (4—FPF—10, 10-YRAFN—3—UFFy—3—%7
FYsrn[5, 2, 1,01, 6] Fh>—4—4N) —5—2%
VAV VBAFNIZAFN (& (11-3))

~N

S

O3 \n/\/\C02M¢

O 13

(R) —(+) 2, 10-hvy77P—ANV% s (0. 89g) Db
Vx> (14mL) BHE, kBT, kE€F+YV YL (0. 182
g) ZMAEZRC200EBERLEE. AFNV—-5—-70D0~-5—-F
¥V —=»nNLvlb—Dp (0. 816g) 2MA. ZRTIKRAERT 3
RimzaAMEL7 > E=7K (4 0mL) EFEE, BFRFIV R
FNV (50mLx2) ids. MiwmezmMmaEK (5§ 0mL X
1) KTHE L. WARBF MY OARTERT S, BREZEL.

BEEYVASNASAIOR M S574— (OO FNL 7L
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y=40:1X(%@I%»:X?w:n—«%ﬁy=1:2)tf
BRI, &YW (11-3) 21. 30g (L9 1. 8%) T
Bk |

Mass m/z : 343 (M*),312,279,129(base). 101

IR (KBr) : 2944,1720,1689, 1440, 1413,1389,1335,1215,1050 cm-»

"H-NMR (CDs0D),:0.97(s,3H).1.16(s,3H),1.35~1.41(m.2H).1.87
~2.12(n, 7H),2.39(t, J=8. 30z, 2H), 2. 78(t, J=7. 4Hz, 2H), 3.46(q, J=4.
4Hz, 2H).3.67(m, 3H). 3.85~3.88(m. 1H) |

%%M5~b:mé%(ll—10)@é&&

(4R) —4—-{(18S)(4~7pE7=xz= N [(4—7FD7
TZ)V) PRI AFN} ~5—- (4—PF-10, 10—~V AF)
-3, 3=9FAF¥Y-83—-FFIULro=-[5, 2, 1, 01,
81 TFAY—4—AN) =5 -FFYRVIVBAFLZRF (b
&M (11-10))

TiCl«(0. 23mL) ®FAFL Y (10mL) BEIK
WTF. Ti(0OiPr).(0. 2mL) #M%. 154m@ERLE
#. 6&W (11-3) 0. 65g0HELAFLY (3. 5mL) &
ﬁ%mz\5ﬁﬁﬁ#?%°%:«v4v7nzw;%»7iy(m
T2mL) 2 1REAEBLEZ, —20CkBHL. (1 z)'—Y‘b“
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-2—-(4-70E7=2=2)) —1-(4-7NFRT7=z=)) =7
V1. 15g0EMAFLY (3. 5mL) wHeEME. 3 KERR
T3, RISBECHER—ELAFLY (I1mL+5mL) 2mx. £&
KEU. 1 0%EmMA®EE (30mL) #mMx, BRIF VAT
(50mLx2). ML, MswaK (50mL x1), MAEHA
(50mLx1). @AA%KA (50mLx1) KTHSE L. HKF
BFPYUYARTEBRT B, BREERL, REEY VAV NVIS L
POT Y574 — (FoOdkva; PEby=50:11) (B
ZFNZRAFN  :n—~FHr=1:2) CTHEREL, t&H (11
—10) #0. 708g (WE61. 1%) THico |

‘Mass m/z : 622 (M+2)%.620 (M),343,278,200,135,95

IR (KBr) : 3376.2944,1734,1683,1509, 1437, 1269, 1131, 1059, 1008
cm-1! .

LH-NMR (CDCls),:0.95(s,3H).0.95(s,3H),1.24~1.39(m,2H),1.60
~2.04(m, 5H),2.28~2.33(m, 2H), 3.45~3.57(m, 3H). 3.62(s, 3H).3.79
»v3.91(m\1H)\4.56(t‘J=9.3Hz\1H)\4.95(d\J=10.2Hz\1H)‘6.34~v6.38
(m.2H).6.71~6.76(m, 2H),7.17(d, J=8.3Hz, 2H),7.41(d, J=8. 3Hz, 2H)

BEFS—c &YW (11-11) ODERK |

3—-[(4S, 3R) —4-(4-7pxE7=x=)l) —1— (4-
InFAn7z=N) -2 —-FXVYFPEFI-3—-4)) TOEDY

BAFNVZRFN (6&W (11-11))

Br
MCOzC\/IJ,,Ip/
N
O
©o11-11

89



WO 02/066464 PCT/JP02/01481

6&H (11-10) 0. 52g0 x> (10mL) BHKS
0°CTN, O—EXPUAFNVSYUNLZEPFZI K (BSA) 0. 4
ImLZMA, 304MERLEE. IM—FFS—n-TFN7P>
TEZOATINFVER/FIS5FBT75Y (0. 84mL) #%.
SOCTIRMEHERT I, RISHZERITBPL. A¥)— (1
mL) X, 5 AMEHRLESE. 1 0%EBRKE® (15mL) %
M. BBRIFNVZIFN (50mLX2) T3, fEEzk (
50mLx1), MAEWA (5 0mLx1) AR%EK (50mL
Xx1) KTHSF L. WMARRS NV ACTERT 2, BEEEEL.
BEEZYVATNVASAIOC I IS 74— (BB FINVZAFI :
D-—AFYr=1:3) CTHEBL. AW (11-11) #0. 2
27Tg (MK66. T%) THB3,

Mass m/z : 407 (M+2)*,405 (M%),270,208. 169, 129(base). 95

IR (KBr) : 2938,1758,1503,1440,1371,1233,1101 cm-:

'H-NMR (CDCls),:2.21~2.56(m,2H).2.49~2.61(m, 2H),3.08~3. 1
z(m\1H)\3.é7(s\3H),4.66(d\J=2.5Hz\1H)\6.9z~v6.97(m\2H)\7.18~«7.
22(m\4H)\7.51(dd\J=1.9Hz,6.3Hz\ZH)

ZSEHE6 (LAY (12-4) OEB

3—{(48, 3R) —4—-~[4- (3~ {(2S, 58, 3R, 4
R, 6R) =6 = (XYY NWFFYAFN) -3, 4, 5— (bPY=x
YIVNZTHFY) RV kD —-2H-ESY—-2—-4)} -1 -7
y)7::»]—1—(4—7w#u7x:»)i#V?ﬁ%9>—
3—4»}7uuuy@x%w:z?w(mé%(1zé4n
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e (11—11) 575mge8— (2, 3, 4, 6-FF3
~0—RYYN—B=D=F NS )Y NV) —1-7axr1. 2
g2 MVZFAFIY (5ml) KEML. ATSEST. FU—o
~PUNKRT7 4. (43mg) LEEBRNAZOOA (1 6mg) 20
XTC100CikT13WEERTS, ERCEL, TBYEAHLE
%, MRTFNVZXFN (50ml) &KL, 1 0%ER. MR
WK THRELT, EXFERBRFIIMIDLACTERT S, BEZEEL.
BEEZVVATSNVASLAIORIN IS T7 4 — (BERZFIVZ ATV :
n—-~¥¥r=1:4) TR TzL. & (12-4) 21.
1g (IWEL87. 0%) THE.
 Mass (ESI) m/z : 890 (M+1)*

IR (neat) : 3016.2896,1741,1503,1371,1215,1092, 831,747 cm-+

'H-NMR (CDCls). :2.23(q.J=7.8Hz,2H),2.44-2.60(m, 4H).3.11(n,1
H).3.33-3.44(m. 3H),3.58-3.75(n, 4H), 3.66 (s, 3H).4.54-4.94(m, 9H),
6.38(m. 2H),6.91-7.32(n, 28H) |

BohitamIZSEM4 - (1), (§), (k) RUKHEHS, 6,
7, 8kftoT—HR (1) 2B 260 PHAKLERS.

SERT LEWS 0 DR

(4S, 3R) —3—[(3S) —3— (4—-70FB7==)))
-3-tvkp¥ryorn] -4- (4-{[(25, 5§58, 3R, 4
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R, 6R) =3, 4, 6-FULFDFY—-6— (EFOFLRAF
W) " FR—-2H—ESY—2—-A4 V] AbFyTOEL-3 -
ANV} 722 —1=(4-7VFB722)) PEFYY -2 —%
v ({t&#®w50)

OH
\\0 H

HO,, )
OH o
/@*/”:J;ﬁ\/\ o) O H
et

50 F

KFMLFPY VL4, 5mgdDMF (1ml) BBHICKST2,
3, 4, 6—0—FIFIRUYIN—-1~-FAFY-B-D-F)ar
E/v»an—wGngoDME(smL)@M&Mi\20%
RIS Uktk. (4S, 3R) —4— [4— (3—70F70EN)
7xzz=)] -3—-[(38S) - (4—-7nmz207=x=)) —3 -k F.
DX TOEN] —2-PEFVY~-2-F>5TmgdDMF (3
mLl) B¥EMX, EERC2HMERTI. RiswEKkA (20m
L) C&EE, MRIFNVIRFIV (30mLXx2) HBT 2, HEK
2K (30mLx2), MAAKK (40mLx1) KCekiL., &
KRBIY TRV ACTERT S, BEEEERL, BEETHF (5
mL) ~MeOH (5mL) WL, 5%NSYVOA-BESOm
EEMA. H:HAXBELT. ERTCIREERT 2. RIGHKZ 28
Uy PHMEB AR, BEEYVATSVASAIOR LIS T 4— (¥
DORNA: RS/ —h=10:1) CTHELTHAHSE 0% 43
mg (K6 1. 2%) THE.
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Mass(ESI)m/z: 628(M+1)*
IR(KBr):3388,2902,1734,1509,1389,1218, 1080

' H-NMR(CD20D):1.87-1.97(m,6H),2.73(t,J=7:4Hz,2H),3.10-3. 15(
m,1H),3.12-3.39(m,5H),3.52-3.57(m, 2H), 3.53-3.69(m. 2H), 3. 78(dd,
J=2.0Hz,10.7Hz, 14),3.87(dd, J=1.0Hz,10.5Hz, 1H), 4. 64(bt, 1H),4.85
(d,J=2.5Hz,1H),7.00-7.09(m,4H),7.27-7.37(m. 6H)

% 1) 9 |

(4S) —4— (4— {[(2S, 5S, 3R, 4R, 6R) — 6 -
(RYONWFFY) AFN—8, 4, 5-FYRYSHTFY] <)
EFEB—2H—-ESY—=2—-4N} ZFNV—-Tx=))) ~1 =7 x=
W—F7EFOY=-2-3 (k&P19-9))

0OBn
«0Bn

° ﬁ(} 19-9

BEGI8 —a :{LaW (19-6) DK
(3R) — 3 - (4—7’DfE7:::}l/) -3 -t FRFOox>Y—N-—-7

0Bn

z= 7oy 7IR (& (19-6))

19-6
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3—(4-7nFE7z=)) —3-FFY-N-—Tzz )70
PIF(950mg) oy /) — V-8B AFL U BE®K (3 :1, 4
mL) KRuCl2 [(S) ~BINAPI(¥Znon [(S) — (
-)2,2’Ez—(v7x:W$z74))—1,i’—E%?%
WInF=on (11)) i (12mg) 2MWX. 100ESKE
(KREHT) KT, MBEHTEKEBRSS €T 6 BEERT 2,
&mméiﬁifﬁm&\%%bfﬁ&btﬁﬁ%%ﬂb%ﬁ?%t\
fi&® (19-6) #725mg (WET 6%, FTHEEI9%e.
e.) THE3,

m.p. =210~212°C
[elo: +33.0 (C=1.0, THF)

Mass(n/z):319(M*), 183,157, 135, 93(BP)65

[R(KBr):3316, 1614, 1599, 1530, 1443, 1368, 1065, 693 cu-1

' §-NMR(DMS0):2.69(dd, J=4.4Hz, 14.2Hz, 1), 2.77(dd,J=8.8Hz, 14.
2Hz,1H), 5.16(n,1H), 5.69(d,J=4.4Hz,1H), 7.14(t,J=7.3Hz,1H), 7.
40(d, J="7.8Hz,2H), 7.46(d,J=8.3Hz,2H), 7.64(d,J=8.3Hz,2H), 7.69
(d,J=7.8Hz, 2H) |

BERE—b : LEW (19-7) OAR

(48S) —4- (4—7BET7x=N) ~1—-T o W—PHEFY

v=2-FY (&P (19-17))

Br

N

0 @ 19-7
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e (19—-6)(500mg) PTHF#HM® (Tml) &, —
T8EWKRTDIAD (Y4V7RoENPYYAHLEFSYL—F) (0.
67mL) YPPh3 (479mg) OTHF##W (3mL) 2% T
T2, RIBBMEWOKDERFTCLRASVALE, BICEECTLHH
Brvd. RBBEZEBL. VAT NVASZAZOR IS 74— (
ANFY Y BRI FINIRAFN=5:1->2:1) CTEETZL,
&% (19-7) #260mg (E55. 2%) B3,

n.p. =113~115°C |

[alo:-146.0 (C=1.0, CHCla)

Mass(m/z):301(M*),260,184,103,77(BP)

IR(KBr):1728,1599,1485,1377,1149,828,750 cm-1 -

'H-NMR(CDC1s):2.91(dd,J=2.9Hz,15. 1Hz, 1H), 3.56(dd,J=5.4Hz,1
5.1Hz,1H), 4.98(dd,J=2.4Hz,5.9Hz,1H), 7.04-7.52(m,9H)

&% (19—-9) O&R

OBn

OBn
O, o~ 0Bn
Br BnO., ~0Bn 19-8 ]

I Pd(OAG),
' N

Zn (Cu)(106mg) DTHF~HMPA®B#®H (3 :1,
4mL) &YW (19-8) (1. 0g) #mMx. IHEMAER

OBn

T3. ROBICOBEUTCEHRNAZYOA (1. Tmg), 2—- (¥
—tert—7FNWEKRX747)E7x=)y (4. 4mg) Z2MX5
ﬁﬁﬁ#bt&\mé%(19—7)(2@3mg)2m15?&mw
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m%zﬁifﬁmﬁ\IO%EMmﬁﬁ(somL)\%@I%wx
X?»(BOmL)&MﬁT$%%E5ﬂ?%o5&%%@:%»:
z?»(50mLx2)m&L\mwm&m(SOmLLﬁmﬁﬁ
K (50mL) T L. MAKBRBRF M) YA TCEHEBET 2, B
%%ﬁb\ﬁﬁ&&vﬁ#wﬁﬁAauvbﬁ574—(M@I%w
TATNV iAFYU=1:4) CTEBTZLEEY (19-9) »
MEFLRELLT480meg (IRK84. 3%) B3,
1.p. =95~ 97°C |
[alo:-61.2 (C=1.0, CHCIs)
ESI-MS(m/z):796 (M+Na)*t, 774(M+1)*
IR(KBr):2854, 1749, 1599, 1497, 1452, 1371, 1212, 1068 cp-:
1HQNMR(CDCh):1.71-1.75(m,1H), 2.04-2.10(m, 1H), 2.63-2.74(m,
1H), 2.81-2.87(w, 1H), 2.94(dd,J=2.4Hz,15.1Hz,1H), 3.18-3.22(n,
lH),A3.29(t,J=13.1Hz,1H), 3.36-3.40(n,1H), 3.53(dd,J=5.9Hz, 1
5.1Hz,1H), 3.59-3.75(m,4H), 4.55-4.66(m,4H), 4.80-4.88(n, 4H),
4.96-4.98(m, 1H), 7.02(t,J-6.8Hz, 1H), 7.14-7.37(m, 28H)

ER oMY

BREBOTNIASF—RI k3 RH,. BXREZIC L 20K R
ii?ﬁ%C—E%%&ﬁ?ﬂtﬁ?%%ﬁ&ﬁ—5?&Amé%ﬁ\
BABRMBIVRAFO-VETHEAEEL, OBEIL X500 —LETF
MELTERATH 3,
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1. —&=xX (I):
. //.gf.k
1;7/ 3 Neq)y e (1)
(R3)p ~
R3)r

[R, A1, AsKRUTAME. KREF. N, Ci~CsD7 N
X, Ci~CsoPNVaxTE, —C0.0Rl\ kR (b):

. COgR,

TS (b)

H;¢~ “CHs

(R, RiZAKRRF. Ci1~CsOPNVFINVEHTH3,)

—R7 O R

(&, R20—CH:OH#, -CH:0C (0) —R.:#XiZ-CO
:~Ri1E, RslZ—OHEXWIE-0C (0) —R.#E, R«E— (CH
2)xRs(CH:2)1— (EL. ke lROXBZ 1M LtoBETCHD., k+
11 O0UTOEKTH 2.). LR EESGEZRL. BES ()
~—CH=CH~-, —OCH:—. #NVHF=NWEXFZ-CH (OH)-T
H3.) CRTIETHD. Ay AsRTADVWThHP 1 DB LT LR
(a)_.\:“ftfﬁi?‘%‘t'béo
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Azix. Ci~CsDZNVF IV, Ci~CsDFNITFTH, Ci~C
s 7V =)V, C,~é5®t Fu=\'—~‘/7)v.#)1/ﬁ§5u;tcl~c;®
HAIWEZIWFNVENVETCH 3. |

n., p. aRU¥rid 0, 1 XE20%KE2H%T.]
CRENIECEVREIZOEENCHFBSLEZIE,

2. —&sN (11) .

- X
A/‘(:j/ zolx e (1)

,l (R3)p

(X#. Axl Azl R:BRUTpREBREU. XENOF U SR
£ D UEAEEMERANY ABHKTH B .)
TRENBMLAME, —BR (11D

R3)q
i é"‘As
~

I

(X, As. A«. RaBUn, . riZEEEAL,)
CRENBEAMERY U F AV H—RIEXET Y= 9 ERIGS €5
CLERHBMETSHR (I) TRENZLEMREIEEHIHEL
BI2EDOHES ¥,

3. —@xX (IV):
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(itqn\ n. Q_\ r. AS\ A4&UR3;§:L§EL:[§JUO)
TREABEEME, —BR (V)

oy
/\,,\ ' ) REERREE (V)

Af (RS) P

(X#. A Az Py Xy RURREREEU.)

CTRINBLAML 2 EEOEET CRBI T L 2BBMETH—

BR (1) CRIh2bAaXBEFNCHABLBIEORES &,
4., —fX (VI): |

(X, n. P. . s Ay Azl Az, ARUREEREHL,
YRENEFEERANI LAERETH .)
TRENBLANOMBRISEFS T LERML T KA (I) T
RENAEAUREEEOCHS LB EONES k.

5. —#&=X (VIID):
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: iz
“N k
oA N\ T Raq
w )
(Ré . O/"‘N I eeeeeens (VID)
T A
R3)r

(R, Asy Asi A Rsu Dy Do q. RUTHEBREFLTS
3o ZHADFYRFIR MY 7L bR Y OBEEE S L. ki
ORE1~100DEKTH2.)

TRENBEADE —BR (1X) :

. . . |
........ ()

Re—(CHy) 0" R

(A#. R:RURBEBLELTHY. ReADYVEF, —C
H=CH.XiE~CH.:OH%%7.)
TRENBLAMEEN Yy 7Y Y T RIESC B L 2 BME T 5
& (VIID: '

R3
R; R3
_ y 4(/*),(\R7-(CH2) 0" "Ry .

oAz ~ 0 Ra)q ~
j N—t)hn eeerenn.

A4

W
(R3)r

(itq:\ A-l\ AZ\ A4\ R3\ n. p\ q\ &ZFI‘@:J:%’B?:EJUT’@
20 RIZBRES (-), —~CH=HC-, XZ—-0CH:TH» 3. k
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